Activation of the mTOR signaling pathway in the antidepressant-like activity of the mGlu5 antagonist MTEP and the mGlu7 agonist AMN082 in the FST in rats.
Clinical studies have demonstrated rapid and long-lasting antidepressant effects of ketamine in depressive patients. It has been proposed that these effects are related to changes in synaptogenesis in the mechanism involving mammalian target of rapamycin (mTOR) activation. Similar mechanisms have been proposed for a group II metabotropic glutamate (mGlu) receptor antagonist, LY341495. We aimed to investigate whether other mGlu receptor ligands that produce antidepressant-like effects, namely, the mGlu5 antagonist MTEP and the mGlu7 agonist AMN082, induce the activation of mTOR signaling in the prefrontal cortex (PFC) in rats. AMN082 administered 60 min before the test increased the levels of pmTOR and pp70S6K, and the mTORC1 antagonist rapamycin reversed AMN082-induced changes in the forced swim test (FST) in rats. Furthermore, AMN082 administered 23 h before the decapitation of the rats increased the levels of synapsin I and GluR1, although it did not produce any effect in the FST at the same time point. However, MTEP induced a rapid but unsustained antidepressant-like effect, which was not related to the activation of the mTOR cascade. Finally, the antidepressant-like effects of MTEP or AMN082 were not antagonized by NBQX. In summary, the antidepressant-like activity of MTEP did not depend on the activation of mTOR signaling. However, we observed a unique feature of the mechanism of AMN082. The drug stimulated the mTOR signaling pathway and synaptic protein levels (like ketamine), while it did not induce a sustained antidepressant effect and its action was not directly dependent on AMPA receptor activation (as in classic antidepressants (ADs)).